RibO3omal Insertions in Drosophila are transcribed at very low levels. The abundance of the most prominent 0.8 kb type 1 insertion transcript Increased up to 60-fold when cultured cells were exposed to the DNA intercalating drug chloroquine. After injection of Insertion-containing rDNA in circular form into Xenopu3 laevis oocytes an apparently identical 0.8 kb Insertion transcript was synthesized, and its accumulation was stimulated several fold by coinjection of chloroquine or ethidium bromide. We suggest that ribosomal Insertions are assembled in a chromatln conformation that lacks unconstrained torsional stress, accounting for the inactivity of these DNA regions; Introduction of stress by intercalation results in activation of transcription from the Insertion sequences.
scribed at low levels yielding some polydispersed and certain discrete transcription products (2) . The phenomena described above raise the question of the mechanism of differential regulation of transcription of rRNA genes.
In D. melanogaster the interrupted and uninterrupted rDNA repeats are indistinguishable in sequence in their promoter regions (1) , and promoters derived from interrupted genes are active In vitro (5 
MATERIALS AND METHODS
The rONA clone C53, containing a 1 kb type 1 insertion, has been described (13, 11) . Mlnlgene construction and subcloning followed general procedures outlined by Maniatis et al. (15) .
D. melanogaster Schneider II cells were grown under the conditions described (16) . The cells were exposed to chloroqulne at the mid-log period of growth, adding the drug to cultures containing between 0.5 and 1x10" cells/ml. Chloroquine intercalates into DNA (17) and has been used previously to affect transcription in cultured cells (6) .
DNA transfectlon Into
Schneider cells for transient expression was carried out as described previously (16) .
X. laevls oocytes were freed of their follicle cells with collagenase (18) , and about 20 nl DNA solution with or without drug was injected into their nuclei as described (19) .
RNA was prepared as described from Drosophila cells (?), and from oocytes (20) . RNA was separated by gel electrophoresis in methylmercury hydroxide agarose gels. (21) . RNA was transferred from gels or dotted onto In contrast, insertion transcripts were seen after injection of rDNA constructs into frog oocytes as well as after transfection into Drosophila cultured cells.
In the experiment shown in Figure H (lanes 2,3,4) , and EB at 25, 100 and 250 yg/ml (lanes 5,6,7) . The position of 1 and 2 kb bands is Indicated. concentration; otherwise the DNA is assembled into static chromatln. We may assume that Drosophlla rDNA would be assembled into static chromatin in the oocyte since a specific transcription factor is not likely to be present.
Since RNA Is transcribed, however, this static chromatin still has some activity, or alternately, some rDNA molecules are assembled into dynamic chromatin with the aid of non-specific transcription factors present in the oocyte. The activation of transcription of the injected rDNA by chloroquine or EB would then be interpreted as resulting from the Introduction of torslonal stress into the static rDNA mlnlchromosomes so that they take on some properties of dynamic chromatln.
In summary, these observations suggest that interrupted rDNA repeats In Drosophila are in a chromatln conformation that lacks unconstrained torslonal stress; this structure may be responsible, at least In part, for the low transcriptional activity of these DNA sequences. Introduction of stress by means of intercalating drugs relieves this limitation and consequently leads to an activation of insertion transcription.
